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ION DNn^ VI r^f n 
L Timothy Edmunds, hereby state and declare in -writing as follows: 



■lam 



ic Protein Research, at Gtaizyme 



CcaporationC'Gen^ne'O. MyCuniculun, Vitae is attached her4> 



as Exhibit A, 



2^ •*-«tttata l « Wrt-hail ^ * 



3- In my current position. Tazn 
Lysosomal 



as well as the Protein 



. ^ ^ Engineering and Mass Spectrometry groups. Incapacity I 



thnapeotio protein products. 
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4. I have reviewed the specification and currently amended claims of U.S. 
Serial Number 10/841,025 ("the '025 application") as well as the Office Actions and 
responses thereto filed or received by applicants in connection with the prosecution 
thereof. I make this Declaration to address certain of the issues raised by the Examiner in 
the Office Action mailed January 1 9, 2 006 and bx the Interview Summary mailed March 
15, 2006. Specifically, I make this Declaration to address the Examiner's basis for 
rejecting the pending claims of the 4 025 application as foiling to comply with the written 
description and enablement requirements; of 35 U.S.C. § 1 12. 



5. Regarding the written description requirement, I understand that the 

Examiner believes that the term "human glucoceiebrosidase'' as recited in the claims 

* 

encompasses a genus of numerous different enzymes which cause hydrolysis of a 
ghicocercbrosida, and that the specification does not disclose a representative number of 
species within that genus. I Anther understand that the Examiner is of the view that there 
is no evidence to support applicants' assertions that treatment of cultured mammalian 
cells with inhibitors of carbohydrate processing that act to inhibit the conversion of 
OlcaMau^GleNac* to smaller species leads to production of ghicocexebrosidase with 
exposed mannose residues, which ghioocerebcosidase molecules would have a higher 
affinity for the human mannose receptor, 

6. Regarding the enablement requirement^ I understand that th« fanrninw 
believes that fbe skilled artisan would not be able to make and use the claimed invention 
because, according to the Examiner, the claims encompass "any polypeptide capable of 
hydiolyzing a gjucocerebroside isolated from any nunMnniiim cell wherein conversion of 
Ol^ManjjGlcNacz to smaller species has been inhibited." Specifically, the Examiner is 
apparently of the view thai because the features that define the genus of such ' 
polypeptides purportedly are not adequately disclosed, and because of the 
unpredictability of giyecsyiation in mammalian cells, "fle skilled artisan would have to 
make and test each species within an essentially unlimited genus of polypeptides for the 
function recited in the claims." 
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7^ ^^mm a ^ M ^^^ Bmma ^^^^^ 

Examiner is of the view that &e "actual nrodu^rm *u \ 

^ „ , production of a ghicocerebrosidasc suitable for 

1 w product fliB gtacoccrebrosidase,*» 



8. 



9- T <>'^1teE«^-, R ^ OTVrtt<lldeMiWMiaiiil 



^^^^^^ ^ 
Mlbita Iattso5«i ma B, cll i llltes 



caatanospennine ami dcoxyndUn ^ ^ ~ * % ~" SM: 
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deoxynoannojhinycin (a marmosidase I inhibitor); andswajnsonine (amannnsidase H 
inhibitor), ho^er to analyze the sugar rtnic^ 
■we 



Lis an 



in 



overnight with Eudogiycosidasc H ("Endo H") under standard condition^,. Endo Hi 
enzyme that removes oligomannosc type and hybrid typo sugar structures but would have 
no effect on glucocerebrosidase containing complex sugars. Inorderto detennlneif the 
gluoocerebrosidase samples contained exposed inaanose and Were therefore sensitive to 
Endo H, we ran the samples on 4-12% SDS PAGE gel and stained the gel with 
Coomassie bine. 

II. The results axe shown in Figure 1 of Exhibit B. Lane 1 of the gel omtams 
protein molecular weight standard. Lanes 2-6 contain gluoocerebrosidase' without Endo 
Hprelreatment, lanes 7-11 contain giucocerebrosidase with Endo H pretreatment. Lanes 
2 and 7 contamgfoccccrebrosidase from cells cultured in the absence of any inhibitor of 
carbohydrate processing; lanes' 3 and 8 contain gtococeiebioaidase from cells cultured i 
the presence of dectxyrnanr^jkimycin; lanes A and 9 contain gluoocerebrosidase from 
Cells cultured in the presence of swatosonine; lanes 5 and 10 contain glucocerebrosidase 
fiom cells cultured in the presence of castanospennine; lanes 6 and 1 1 contain 
glucocerebrosidase from cells cultured in the presence of deox^cjhimycin. As can be 
seen m Figure Limonn^atm^ 
lanes 2 an4 7. which were glucc^bi^ 

to inhibitors of carbohydrate processing. In contrast, all of the samples obtained from 
CHO cells treated with inhibitors of carbohydrate processing showed a migration shift 
npon treatment with Endo H, iodicath^ the presence of an in^ 
oligomannose residues and therefore exposed mannose residues. 

12. The presence of exposed raannose residues on glucocerebrosidase 
wcoveredfiomceua treated wim 

confirmed by mass spectrometry. Figure 2 of Exhibit B shows the MALD1-TOF MS 
(Matrix Assisted Laser Dcsorption Ionization - Tune of Flight Mass Spectrometry) 
spectra of the oUgomarmo^ntaining gjycans released from Endo H treatment of 
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glucocerebrosidase produced by cuituring nammaliaii cells In the presence of the four 
dififereutinhibitars of carbohydrate processing. As can be seen In Figure 2, while 
gfacucerebiosidase recovered fiom cells cultured without an inhibitor (see control) 
contains little high mannose or hybrid type oligosaccharides (mainly Man5, ManSP and 
Man6P). cells cultured in 1he presence of deoxymanuop^ycin produced 
gtacowsrebroddase with Man9, Man8, Man7, ManfiP, Man 6 and Mm* stractnres, cells 
Heated with swanisonine produced glucocerebiosidase with hybrid type oligosaccharides 
and cells treated with castaoospcrmme and deoxynojirimycin produced 
glucocerebiosidase with cither Man9 or ManWManS structures. Tims, treatment of CHO 
cells with any of four different Inhibitors of carbohydrate processing that act to inhibit the 
conversion of GlcjMa^GlcNacj to smaller species all produce glucocerebiosidase 
containing a higher number of exposed mannose residues than would be contained on 
glueooerebrosidase recovered ftom untreated ceUs. 1 

13. The second set of experiments, detailed hi Exhibit C, demonstrate that me 
tome results can be obtained with various different human cell lines, Figure 1 is a 
Western blot of glucocerebrosidase obtained mam HeLa cells (a human cancer cell bite) 
transduced with an adenoviral vector expressing glucocerebrosidase and cultured in the 
presence of each of the four mhibftors of carbohydrate processing. The 
glucocerebrosidase was either treated or not treated with Endo ft applied to a 4-12% 
SDS PAGE gel, transferred to aPVDF membrane and incubztcd with biotinylated rabbit 
anu-hnman glucocerebrosidase antibody. Similar to what was observed with the CHO 
cells (see Exhibit B, and (fascussion, supra), (he samples from HeLa cell cultures treated 
wnhmen^bitoisaresensitrvetoEiid^ 
treatment ahhongh the effect 
swamsoaine. Thus, rt is clear that treatmenl of th^ 

glucocerebrosidase with inhibitors of caroohydmte processing results in the production of 
glncocerebrosidase having more exposed mannose residues than glucocewlrosidase 
recovered from untreated cells. 
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14. Wo demonstrated a similar remit with a different Wwm cell lino Figure 
2 of Exhibit C is a Western blot of glucocerebrosidasc obtained from HEK 293 cells (a 
toman kidnoy ocU line) cuttared 

carbohydrate processing. As can be seen in Figure 2, cuhwof HEK293 oellsintfaa 
presence of the inhibitors results in the production of glucocarebiosidase cemteiring 
hi#»r amounts of exposed mannose residues than glncocerebrosidase recovered from 
untreated cells. 

15. In conclusion, the data set forth herein demonstrate that 
gtococerehrosidase pro duced in three different tnairm^lmn cell lines (CHO, HeLa and 
293) treated with four different inhibitors of carbohydrate processing that act to inhibit 
the conversion of OlpaManpOcNaci to smaller species, contains a higher number of 
closed mannose residues than glucocerebrosidase recovered from untreated cells. In 
my opim<m, these data are suflBWwtty 

extrapolated to other mammalian cell types and other inhibitors of carbohydrate 
processing that act to ii^t the conversion of G^Man^GlcNacj to smaller.spccies. In 
view of this data, it is my opinion that one of ordinary skill in the art; following the 
application, coma readily produce the pharmaceutical compositions 
recited in the claims. 

1*. AlLstatements arc made herein of my knowledge are true, and all 
statement made on information and belief are believed to be true. Further, these 
statemeats am inade wimthe fcao^edge 

are punishable by fine or imprisonment, or both, under Bection 1001 of Title 18 of the 
United States Code, and that snchwiUMfi^sta^ 

i or any patent application issuing thereon. 




PACE 22/41 ' RCVD AT 7/18/2006 4:56:05 PM [Eastern Daylight Time) ■ SVR:USPTO-EFXRF-1/11 ' DNIS:2738300 " CS1D:617 252 7553 • DURATION <mm-SS):14-28 



07/18/2006 17:07 FAX 617 252 7533 GENZYME LEGAL 

f'18. JUL 2006: 14:5?x Sl1 .GAROEN HOUSE HOTELwzm legal 

617 252 7553 



1023/041 



NO. 5107 P. 8i 



a 008/017 



Exhibit A 



Timothy Edmimds, PhJ). 
Vice President 
Therapeutic Protein Research 

Ganzyme Corporation 



October 1989-Present 



Research 



GENZYME CORPORATION 
Framingham MA 

2002-FresHitVfce President Therapeutic Protein 

1999-2802 SentorSdentific Director 
1995-1999 Scientific Director 

Associate Scientific Director 
1990-1992 Senior Scientist 
1985-1990 Staff Scientist H 



Responsibilities 



April 1986-October 1989 DAMON BIOTECH, 

Needham Heights MA 

1988-1989 Director of Protein Chentistry. 
1986-1989 Senior Scientist ^ 

Responsibilities 

^SI^^J^^^T V*"* Biotech. Respond 
ELBA assay ZS£%SSZ£2S£ SESTET, t^* ■* 
P^lns (tPA, Urokinase S^lZoSSXfSdS^ ^ "cornbinant 
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EDUCATION 

University of Newcastle upon Tyne 
Newcastle 151011 Tyne, 
WlD, July 1983 

Thesis Title; Studies on Proteases from Muscle and Blood 

University of Liverpool 
Liverpool, England 
B.Sp, July 1978 

ACADEMIC! TB ATTNfTMr; 

1985-1986 Harvard Medical School 

Boston, Massachusetts 
Postdoctoral Fellow in 



1983-1985 University of Annua, 
Tucson Arizona • 

Postdoctoral Associate in the Muscle Biology Qwup 
£A2 



T. Edmunds and S. Foley, US Patent 4,920,051 
Ateovery ofUrohnose Compounds. April 1990 

T. Edmunds and S. Foley, US Patent 4.929,560 
tteeomy of Tissue Plasminogen Activator. May 1990. 

• 

wmmmmuwss 
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XHth Methods in Protein Sequence Analysis. HaBddikL Greece 'Uatem*****,;- 

Society for Glycobiology -Caibohydratc Ma*, Speclrometry Satellite Meeting, Boston, 
"Mass Spcetroinetric analysis of transgenic glycoproteins". November 1996 

Royal Society of Chemistry Carbohydrate Group, University of Exeter England. 'Use of 

^^^^^^^^^ 

PUBMCATtm^ i 

Bl^mmTQA6 ^ GIyC9pruteui Band3 ^mboeleotrofecustaffGeLi.^ 

Qra, H., Edmonds, T., Baker-Malcolm, J.. Rarer K. P EstesQ « „ ' 

R, and Van Patten, S M noon «a12£~^7Z. * ' Schwnz > C, Hughes, 

modification Setion^f 1 T an 8dd ^^^yelina^e throng 

""usrnon or oejehon of C-tenrinal cysteine." J Biol Chem, 278(35), 32744-52. 

S^i^^'A' MaaavaLm - P - Edmnnds, T., and Scott. D L. f20<m 



amperometac detection." AndlBiochem, 306(2), 163-70 
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Van Patten, S. M., Hanson, E., Bernasconi, R, Zhang, JC, Manavalan. P Cole.E S 
anbto^m. Effects on biological activity and heparin binding." JBfolCh^274(] 5) > 

Edmunds, T. (1998) Ceres/me* A case study. DcvBiol Stand; 96,13140 

Edojnnds, T„ Van Patten, $M., Pollock J, Hansom, E„ Bcmnacom R Hi«m« u 
fcWalan, P., Ziomek, Q. Meade, H., MoP^X t^Sffi iSST * 

&aSM=l^ 



;b *" L :» Bc « asooni . R J - and Edmunds, T. (1997). - The complete 
c^T™ £ 1 com P^ to stem bromelain and oth^S 

cysteine piotemasss. Biocham. J. 237 199-202. 

2? vi^ ^Ilh!!*™*'' L A - Richan3a > s - M, Edmunds, T. , Cunncen, 
Zl:^ 8 ^' C - ^McPheiaon, J. M. (1996). Removal of necrotic tissue vShlT 
a^am-based enzyme^briding preparation. WonndlUpimand^generarionT^X 

Gaione, L„ Edmund,, Hanson, R, Bemasconi, R., Huntington. J A. Sfeaaher J T._ 

of carbohydrate at asparagme 151 piochetnlstry, 35(27), 8881-8889. 

Co£E. S, Lee, K, Uuzmre, K., Krfton, C, ChappeL S., Weintraub, B., Ferrara, D.. 
^^P.^n«cnm,.R., Edmunds, T., & et, a. (1993). lUcombmaMlmmanftyroid 
^mulattnghoimone: development of abiotechnology product fer detection ofmeSrir. 
lesions of thyroid carcinoma. Biotechnology, 1 1(9), 1014^024 metastatic 

SS^;2!?Sl R 5 1 L f Zierc ' K ' Edmand8 > & MoPhewon, J. M (1991). 
Ctetenzation of the m^heterogeneity rfrecombinant primate prolactin: 

•^SS^^^^ torm^Tv^. Endocrinology, 

J^T^J-' °T>ay» C., Edmwnds, T„ Bartlett, C, Hirani S Ebert. KL M 

nssue^^plitanmwgen activator in goat milk: purification and characterization offte 
iccombmant enzyme. Biotechnology, 9(9), 839-843. "uwaciaizacon or tne 

Edmonds, T, Nagainis, P. A., Same, S. K., Thompson. VF ft QolL DunooiV 
Comparison of the autolyz*, and m^i^^^ ^^^^ 
skeletaj muscle. Biochim Biophys Acta, 1077(2), 197-208. aaau ^ mpmaW3mbaviaf: 
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P-ofcmJbypiWwse LuftomEsdisricMB coli. JCdl Biochnn^ ,32t3)^m!^ 
^^S , ^t^ ,V ^ S ^°-^ Slam ^' O ^EJb m ^T 05861 
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Exhibit B (page 1 of 3) 
CHO cell expression fa the presence of carbohydrate processing Inhibitors. 

S^JS^!^.^^ I - * ex P ressin e gtacocerebroaidasc were thawed into 
SnwftniBdiunj coining DCS. Cells woe expanded to 5 x 5(Xhnl spinners^ 

!^ Canlet ? 3 ' 5 «* 7 «* was refed with~8D% volume 

e^iange of fresh grow* media. On Day 8, cultures wero transitioned to sennn-tree!^ 

S^Xf ,2! senim-fiee media addition contained 0.5mM DTT and an inhibitor 
of carbohydrate processing that acts to inhibit the conversion of G^Man^llcNftO, to 
™£3J*? after 48 how, and the spinr^^refcd^th the 

^n^Ll SCCOnd h "2? « tours later and the harvest, were pookT 

s^S^Sr *-»*^ lleiumbitors^dat 

Analysis o/GCR 

<£%KS%Z%?t 5 i ^? nannosc ^saccharides was demonstrated by a mobility change 
on SDS PAGE following removal of oligomannose chains with Endo glycoaidasc 3 
analysis of leased oligosaccharide by mass spectrometry ,snaogi y coaK,ase «■ *** 

Prior toBoalvsi^SP eluate pools were btr^^xchanged into 50 mM sodium citrate P H 
280^ST ^ ™*n«um determined by ab^bWaT 

°^P^ ™» treated withEndoH (Roche) overnight toTinM 
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Exhibit B (page 2 of 3) 



MW 
(Kd) 



1 2 3 4 5 6 7 8 9 10 11 

204— m 



120 

80— m 

33- m 

21-% 
7-4 






^mSZ^^^S" ^ ^extbrosid^ without Eado 

7 £h™SJf *?' ^^wtawdase with Endo Hpnareetmeart. Lanes2and 
^ P e 5 rOS,daSe 111 absence of inMWtor, lanes 3 and 8, glucocerehrosida^S ftf 

wSJ? ftl? ^ ' in die presence of c-I»bJSE 

Ianss 6 1 *• gtacocerebiosidase in the presence of deoxyiwjirimycin. 
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Exhibits (page 3 of 3) 



Control (without inhibitor): 




I- 




Swsdnsomne: 
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inhibits ^ Sdl SlSSS^^^^ PBS 

-dition). lUe inhil^^^^^-^™^on <3. 18B 7 c.11, for each 



s, (he cells and media -were harvested, 
gj^i Blot Analysis gj^ajBifflaiBBadtes 



1*5 1 2 3 4 5 6 7 8 910 
2M- 

»- ***** 

50- 
33- 

a- 



Ml 



"tow mrtu J2s^S£S2 ! ' cW ™ Eml»8ly««idhi H. (Si 



dfi ««yniannojiiimycm: lanes T^^T 1 ^ toth »P»Maoe of 

^ 4 and 9S^£S^ to ^ 0f ^^ 
glncocexeb^da* in^e^^^^l^ 3 ^^ lane, 5 and 1 0, 
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HEJC293 Crib 

HEK93 cells containing Epstein-Bair virus nuclear protean (ATCQ wne seeded at 
9xl0 6 cdLs/Ti50cm 2 flask with 25ml of DMEM w/ high glucose/4mM L-glutaniinc/10% 
Fetal Bovine Serum medium at 37 C in 6% CO2 humidified incubator. necelkwerc 
transacted with pcDNA6 containing a human glucocerebtosidase sequence (under 
conttol ofDNA backbone pcDNA6A r 5/His-C, Invitrogen) using calcium phosphate 
precipitation method in DMEM w/ high gluoose/4mM L-gIutamine/1% Fetal Bovine 
Serum. At4^hourapost-transfect^ 

incubator, media was replaced with 925 pH6.8-7.02 medium confining SOyM 
Dithiothrcitol, +/- inhibitors at standard concentrations. After 72hour incubation at 37 C 
in 6% OO2 humidified incubator the media was harvested and filtered. 

Western Blot A^y^c of ghicooerebroridase 

The presence of oligomaxmose oligosaccharides was demonstrated by a mobility change 
on SDS PAGE following removal of oligomannose chains with Endoglycosidase H. Cell 
fcultae media containing 5 ng of glucocercbrosidase was treated with Endo H overnight 
and applied to a 442% SDS-PAGE gel and transferred to a PVDF membrane, 
gtoeocerebrosidase was identified using a biotinyiated rabbit anti human 
glucocerebrosidase antibody. 

Eeml 

Sfestem blot of ghicocerfebmsid^ frwfrt ^jth or without Endo If ; 

MAT 

CKd) 

lansac 1234 56789 10 

204- 
120- 

50- 
»- 

a- 

Lancs 1-5, glucocerebrosidase without Endo H pretreataent; lanes 1-6, 
glucocerebrosidase with Endo H pretreateent Lanes 1 and 6, ghicocerebrosidase in 
absence of inhibitor; lane 2 and 7, glurocexehrosidase in the presenceof 
deoxymannqj irimydn; lanes 3 and 8, ghwocerebrosidase in the presehce of swamsoninc; 
lanes 4 and 9, ghiooccrebrosidase in the presence of c^stenospennine; lane 5 and 10 
glucoceretoosiciase in the presence of deoxynojirimycin. 
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